In this paper we consider a set of soft supersymmetry breaking terms within the NMSSM which leads to a small hierarchy between the supersymmetry breaking scale and the electroweak scale. Specifically only the gaugino masses and the soft term in the Higgs sector are non-vanishing at the GUT scale. This pattern can be found in gaugino mediated models and in higher-dimensional orbifold GUTs. We study the phenomenology of this scenario and find different low energy spectra depending on the Yukawa coupling λ of the NMSSM singlet. In particular, for low values of λ the singlet is the lightest scalar and the singlino is the LSP while for large values of λ both are heavy and the gravitino can be the LSP. The singlet pseudoscalar is very light in a broad range of the parameter space.
Introduction
The discovery of a 126 GeV Higgs boson at the LHC [1, 2] together with the absence of a signal for supersymmetric particles up to the TeV scale [3, 4] generated some tension in supersymmetric theories. The mass of the Higgs boson is consistent with the range predicted by the minimal supersymmetric standard model (MSSM) but the supersymmetry breaking scale M s is pushed far above the weak scale M z leading to the little hierarchy problem. For recent reviews on the status of supersymmetry after the LHC see, for example, [5, 6] .
In the MSSM the tree level Standard Model Higgs mass is bounded from above by the Z boson mass (M z 91GeV) which is reached for large values of tan β, defined as the ratio of the two Higgs vacuum expectation values (VEV) and taken as a free parameter in the MSSM. Therefore radiative corrections need to be large in order to achieve the measured 126 GeV value which in turn put a lower bound on the soft supersymmetry breaking parameters of order O(TeV). In principle this fact could be used to argue for the absence of signals of supersymmetry at the LHC. However, soft parameters trigger electroweak symmetry breaking through the following tree level relation [7] 
where µ is a free parameter in the MSSM andm is fixed by the soft parameters and tan β. From (1) one learns that a cancellation between µ andm is needed in order to match M z with its experimental value. This fact is the above mentioned little hierarchy problem. Various suggestions towards its solutions can be found for example in [8, 9, 10, 11] . It is of interest to address the problem within non-minimal versions of the supersymmetric standard model. In particular, in the Next-to-Minimal Supersymmetric Standard Model (NMSSM) a singlet chiral multiplet is added to the field content of the MSSM (for a comprehensive review see [12] ). The singlet couples to the Higgs sector of the MSSM via a Yukawa interaction λ. The latter also generates an effective µ term that elegantly solves the µ-problem for the scale (or Z 3 ) invariant version of the NMSSM. 1 Furthermore, λ provides an additional quartic term for the Higgses which enhances the tree level Higgs mass with respect to the MSSM bound for large values of λ and low values of tan β. In this regime, the relevant parameters that determinem differ from the MSSM case and thus can lead to new possibilities to study the little hierarchy.
In the present paper we investigate the question whether a special configuration of the soft parameters can explain the little hierarchy problem within the NMSSM. In particular we consider scenarios wherem is suppressed with respect to the supersymmetry breaking scale, i.e.m M s .
m depends on the soft terms defined at the GUT scale. For the customary choice of universal boundary conditions at the GUT scale,m is determined by the gaugino masses M 0 and soft scalar masses m 0 .
2 If M 0 and m 0 are related to yield (2) then the little hierarchy problem disappears. 3 This scenario was studied in the MSSM in [10] , see also [14, 15] . Here the relation is derived in singlet extensions of the MSSM with nonuniversal Higgs masses at the GUT scale. The latter is a natural option to generalize the minimal setup, the Higgses carry no family index and thus there is no danger of flavor changing neutral currents (FCNC) and no urge for the universality condition.
In particular, we consider soft gaugino masses and soft terms in the Higgs sector while all other soft terms vanish. This setup can be embedded in e.g. higher-dimensional orbifold GUTs where the singlet together with the quarks and leptons are confined to a four-dimensional subspace (brane or orbifold fixed point) while the gauge fields and the Higgses propagate in the bulk. 4 The additional assumption that supersymmetry breaking occurs at a spatially separated brane by a hidden field [25] leads to the so called gaugino mediation [26, 27, 28] and reproduces the boundary conditions for the soft terms studied in this paper.
In the present work we study the phenomenology of these scenarios. The low energy spectrum can be very different from the MSSM and has implications for the next LHC run. The predictions depend on the value of the Yukawa coupling λ. For λ O(10 −1 ) the singlet scalar and singlino are heavy O(TeV) while for lower values λ O(10 −4 ) the singlet becomes the lightest scalar and the singlino the LSP. The pseudoscalar singlet is O(100)GeV below λ O(10 −1 ) and reaches O(TeV) for larger values of λ. The gravitino mass is O(10)GeV and can be the LSP depending on the value of λ. These scenarios can also be interesting for dark matter searches.
In addition we study whether the special relation among the soft terms computed above could be obtained from a more fundamental theory. Soft terms at the GUT scale rely on the mechanism and mediation of supersymmetry breaking. Within supergravity, i.e. for gravity mediated supersymmetry breaking, soft terms are computed in [29] in a model independent way. More precisely, without specifying the dynamics that trigger supersymmetry breaking, they are parametrized through general (unknown) couplings in the Kähler potential, the superpotential and the gauge kinetic functions. One can also consider, as an intermediate step of a UV completion, effective globally supersymmetric theories. Supersymmetry breaking can be communicated for example, via gauge or gaugino mediation. In this paper, pursuing the spirit of [29] we compute the soft terms 2 Universal boundary conditions at the GUT scale correspond to the minimal setup of soft terms M 0 , m 0 , A, b.m depends mildly on the A-terms thus they can be ignored in the argument.
3 Note, however, that this does not imply that the fine tuning is relieved. In order to have this suppression one requires a very precise relation among the soft parameters and small deviations from this value would spoil the necessary cancellations. Therefore, such a relation should be understood as an outcome of a UV completed theory. 4 See [16, 17, 18, 19, 20] for examples of higher dimensional orbifold GUTs in five and six dimensions and [21, 22, 23, 24] for examples derived from asymmetric orbifold compactifications in the heterotic string theory.
for this class of theories in a model independent way. We then use the example suggested in [10] to provide the special relation between soft gaugino and Higgs scalar masses required to ease the little hierarchy problem. It is worth stressing that this relation should come out of the UV theory, adjusting the coefficient to the necessary value implies a fine tuning as severe as in conventional MSSM models. However, the aim of the example is to illustrate that one can expect the little hierarchy problem to be an artifact of our ignorance and to hint for patterns of soft terms at the GUT scale that lead to a natural electroweak scale.
This paper is organized as follows. In section 2.1 we introduce the relevant parameters in the NMSSM, in section 2.2 we compute the relation between the soft gaugino and Higgs scalar masses that leads to the condition (2) and in section 2.3 we investigate the phenomenological implications of the models studied. In section 3 we motivate via higher-dimensional orbifold GUTs the structure of soft terms used in section 2 and compute them within a simple example that yields the required values. In Appendix A we provide the soft terms for effective global supersymmetric theories, used in section 3.
2 A low electroweak scale from a special gauginoscalar mass relation
Conditions for electroweak symmetry breaking
In this section we present the Lagrangian of the NMSSM and the conditions for electroweak symmetry breaking. The NMSSM extends the MSSM by adding a chiral gauge singlet supermultiplet S. The singlet is coupled to the Higgs sector via a Yukawa interaction with coupling λ and it contributes to the electroweak symmetry breaking as an additional Higgs. To be more precise, the singlet gets a vacuum expectation value (VEV) and mixes with the MSSM Higgses in the mass matrix. The NMSSM superpotential is given by
where S is the NMSSM singlet and H u , H d are the MSSM Higgs multiplets. λ and κ are dimensionless Yukawa couplings and µ h is the supersymmetric Higgs mass term. In the literature the NMSSM often denotes the scale (or Z 3 ) invariant version of singlet extensions of the MSSM which has µ h = 0. In the generalized versions considered in [13] an underlying symmetry forbids the µ h term before supersymmetry breaking. However after supersymmetry breaking this can be non-vanishing and naturally be of order of the soft parameters. One could also consider quadratic and linear terms for the singlet to be generated after superymmetry breaking. In this work we take these to be vanishing, this choice is motivated in section 3.
In addition to the supersymmetric interactions given in (3), supersymmetry breaking induces soft terms given by
where M a , a = 1, 2, 3 are the three soft gaugino masses, m j are the soft scalar masses, A y are the A-terms, b h is the b-term and b s , ξ s are b-term and tadpole soft terms of the singlet.
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After these preliminaries the computation of the scalar potential is straightforward. For the Higgs sector together with the singlet the potential reads [12] 
where h u , h d , s are the scalar components of the respective supermultiplets and µ and b are defined as
The VEVs h u , h d , s can be computed by minimizing (5) . Since the soft terms are of order of the supersymmetry breaking scale M s and we assume M s h u , h d the VEV of the singlet can be obtained from the minimum of V s given by
The global minimum, for (m 2 s + b s ) < 0 and neglecting A κ , which corresponds to our parameter space as explained in section 2.2, can be approximated by
. The remaining two minimization conditions determine M z and tan β := <hu> <h d > , via the following equations
where we definedm 2 := m
and
with
] and all parameters are to be taken at the scale M s . The value of tan β and the (running) top mass m t fix the top Yukawa coupling via
The scalar potential gets threshold corrections at one loop which can be computed from the Coleman-Weinberg potential [12] 
where M s = √ mt 1 mt 2 with mt 1,2 being the eigenvalues of the stop mass matrix. They explicitely read m
where
2 is the mixing parameter. The dominant contribution in ∆V comes from the top sector and shifts the soft Higgs masses as follows
Before continuing let us recall a few properties of the Higgs mass within the NMSSM. The three neutral scalars h u , h d , s mix in a 3×3 mass matrix that should be diagonalized in order to obtain the three mass eigenstates [12] . For most of the parameter space the singlet is heavy and a SM-like Higgs is found when the mixing with with the singlet can be neglected. In this case one finds for the mass of the SM-like Higgs at one loop [30] 
where m
t is assumed and additional terms coming from the stop mixing are neglected. 7 Notice that the tree level contribution (i.e. the first two terms)
can be larger than in the MSSM for large λ and low tan β, while the one loop correction (third term) depends logarithmically on the SUSY scale M s and is identical to the MSSM. For completeness we provide the tree level masses of the components of the singlet, i.e. the scalar m hs , the pseudoscalar m as and the fermion m χs . The expressions given below assume that there is no mixing in the mass matrices of the corresponding fields and were calculated following [12] assuming non-vanishing µ h , see also [31] . They are given as follows
Calculation of k
In this section we study soft terms which naturally generate the electroweak scale within the NMSSM. In particular, we consider the following non-universal soft terms at the GUT scale
while the parameters b h 0 and µ h 0 are left free. 8 Note that the parameters given in (19) are flavor-diagonal but they are non-universal in that the soft Higgs masses differ from the soft sfermion masses.
To compute the soft terms at M s , the one-loop renormalization group equations (RGEs) are used [12] and threshold corrections of the soft Higgs masses given in (15) are also included. The gauge couplings are fixed at the GUT scale by α 0 = α 2 = α 3 = 3 5 α 1 0.04 and only the top Yukawa (y t ) and the NMSSM Yukawa couplings (λ,κ) are taken into account while all other Yukawa couplings are neglected. This approximation holds as long as tan β is not too large [7] . In sum, the free parameters before electroweak symmetry breaking are
where µ h and b h have been traded for µ defined in (6) and tan β defined in (11) respectively. From the RGE one obtains the soft Higgs mass parameters at low energy in terms of the GUT parameters. Explicitly one finds
8 The index "0" denotes parameters which are taken at M GUT 10 16 GeV.
where α i , β i are functions of the Yukawa couplings which can be computed numerically and we replaced the top Yukawa by tan β using (12) . Using the assertion
we computed the values of k for whichm in (10) is suppressed with respect to the supersymmetry breaking scale, i.e.m
Inserting the soft Higgs masses (21) and m 0 from (22) into (10) one obtainŝ
where c can be expressed in terms of α i , β i , k and tan β. For the Yukawa coupling κ at low energy we use κ ∼ 0.4 − 0.6 which corresponds to κ 0 ∼ O(1). Thus, effectivelym 2 at low energy is parametrized bŷ 
On the other hand, a phenomenologically interesting region in the NMSSM corresponds to low tan β and large λ 0 . In this regime the tree level value of the Higgs mass is maximized and can take larger values than in the MSSM case. However, too small values of tan β imply a large cancellation of the two terms that contribute tom in (10) 
The b h parameter can be adjusted to give the desired values of tan β. Using (11) and (27) 
Finally, in Figure 2 we show that as promisedm M s for different values of tan β and k.
Phenomenological implications
In this section we investigate the phenomenological implications of the scenarios studied in section 2.2. In particular, depending on the value of λ 0 , we find different predictions that could be tested in the next LHC run.
Using (17) we find that for M s ∼ 3 − 6TeV, tan β 10 the Higgs mass is consistent with the measured value [32, 33] m h = 125.6GeV within an uncertainty of 3GeV and we checked that the mixing of the singlet with the Higgs is negligible in this range of parameters.
The above values of M s correspond to M 0 ∼ 1.5 − 3.5TeV. The gluino mass M 3 obtained from the RGEs and stop masses calculated from (14) are
From M 3 the wino and bino masses are computed via the standard relations [7, 12] M 3 : M 2 : M 1 ∼ 5.5, 1.9, 1 giving
As we already discussed the Higgsino masses scale with µ, which is bounded from below by 100 GeV. Sincem is of the order of the electroweak scale we need to have µ in a similar range to obtain the correct Z boson mass. As a consequence the Higgsino masses turn out to be a few hundred GeV. 9 The parameter A κ is negligible at low energy and thus can be disregarded in the calculation of s . However, ξ s can get sizable radiative corrections provided λ 0 is not too small. Similarly, m On the other hand, in the effective MSSM region we find that for very small λ 0 O(10 −4 ) the neutral singlet can become lighter than the Higgs. In this regime, the singlino is the lightest neutralino (see Figure 3) . Moreover, a light singlet can yield significant changes in the Higgs decay constants that are consistent with the present LHC bounds. Experimental signatures have been recently studied and provide predictions for the next run [34, 35, 36] . For larger values of λ 0 the singlet and singlino become heavy O(TeV). The singlet pseudoscalar turns out to be also very light and its mass strongly depends on the λ 0 coupling (see Figure 3 ). In the scale invariant version of the NMSSM, the potential exhibits an approximate global U (1) R-symmetry. This symmetry was first discussed in [37] and it is exact at the GUT scale with A λ = A κ = 0 as set in (19) and becomes approximate at low energies via the radiative corrections to the A-terms. The symmetry is spontaneously broken when the scalars, h u , h d and s get a VEV. The corresponding pseudo-Goldstone boson is the singlet pseudoscalar. Here the symmetry is already broken by the µ h and b h terms terms at the GUT scale, however, provided that these together with λ 0 are small, the mass is slightly corrected from the scale invariant NMSSM case. Moreover, it can modify the Higgs boson decays, the collider signatures of this scenario have been studied and are consistent with present LHC bounds [34, 35, 36, 38, 39] .
The spectrum of sleptons and squarks of the first and second generation resembles that of the MSSM in gaugino mediated scenarios [26, 40] . In particular, squarks are heavier than sleptons. The lightest sleptons are the right-handed ones and their masses lie below the bino neutralino within mẽ R 600 − 1300 GeV.
We cross check the results with a modified version of SPheno [41, 42] created by SARAH [43, 44, 45] . 10 This performs a complete one-loop calculation of all SUSY and Higgs masses and includes the dominant two-loop corrections for the scalar Higgs masses. We show several benchmark points in 
Higher dimensional orbifold GUTs
In this section we discuss an orbifold GUT as an example which leads to the previously chosen structure of soft terms in (19) and the relation (22) . Let us start by discussing the low energy effective theory. The starting point is the assumption that the NMSSM is embedded in a higherdimensional orbifold GUT. In these models a unified gauge group (e.g. SU(5) or SO(10)) in a higher-dimensional theory breaks to the SM gauge group and N = 1 supersymmetry in four space-time dimensions via the compactification [16, 17, 18, 19, 20] . Thus,
where R is the compactification radius. The four-dimensional low energy theory can be such that only the MSSM (or extensions thereof) survive at scales below R −1 . An important aspect of these higher dimensional theories is that they are non-renormalizable, i.e perturbation theory can only be trusted up to a cutoff scale Λ.
In order to study phenomenological aspects, it is necessary to specify where the matter content is localized and how supersymmetry breaking occurs. We follow ref. [26] (see also [27, 46] ) in that the gauge fields and MSSM Higgses live in the bulk whereas the singlet and the 3 rd family of fermions sit at one of the orbifold fix points. The 1 st and 2 nd fermion generations can be located at the same or a different fixed point. We consider the situation where a hidden field Σ sits at a fixed point which is different from the fixed point of the singlet and the 3 rd generation and further assume that Σ gets a VEV that triggers supersymmetry breaking [25] . Σ is coupled through local universal operators to fields in the bulk which induce soft breaking terms for the latter. However, soft terms for the fields that live on different, separated branes are suppressed at tree level by the size of the extra dimensions and can only develop radiatively. For the localization of fields specified above it implies that soft terms for the singlet and sfermions are negligible while gaugino and Higgs soft scalar masses are sizable and universal. With this setup the theory generates the soft terms in (19) and defines the boundary condition at the GUT scale. Let us now explicitly calculate m 0 and M 0 using the expressions given in Appendix A.
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The soft terms arise from (non-renormalizable) couplings of the higher-dimensional theory involving Σ, its F -term F Σ and the observable fields in the bulk. These couplings rely on the specific mechanism of supersymmetry breaking and they can be computed with the knowledge of the supersymmetric theory at high energies. At low energies the hidden sector decouples, thus the Lagrangian for observable fields reduces to the global supersymmetric piece plus soft terms. The leading order contribution to the soft terms is proportional to the scale
with F Σ being the supersymmetry breaking parameter. We follow the approach of [29] , i.e. do not specify the dynamics that triggers supersymmetry breaking and parametrize our ignorance through unknown couplings (functions of the hidden field) in the effective Lagrangian. Hence soft terms are given in a model independent way in terms of the Kähler potential (K), the superpotential (W ) and the gauge kinetic function (f ). Assuming that the couplings between the hidden field and the observable fields in the bulk are universal we can parametrize K, W and f as follows
where we definedΣ = Σ Λ . Since we do not explicitly know the dynamics of the higherdimensional theory, the functions Z, h, µ K , µ W are unknown.
Via the Giudice-Masiero mechanism [47] the last term in K gives rise to the µ h and b h parameters. µ h receives an additional contribution from µ W and thus does not have 11 One can consider the possibility that the 1 st and 2 nd generation of fermions sit at the same fixed point as the supersymmetry breaking field. In this case they could couple to the latter and get tree level soft terms. In particular, the soft scalar masses could be considerably heavier than the third generation of sfermions at low energy.
to be of order m soft . Therefore we treat µ h as a free parameter (i.e. do not address the µ-problem).
12
After these preliminaries, the calculation of the soft gaugino and soft scalar masses is straightforward by means of (55) and (50) in the appendix. Written in terms of canonically normalized fields, they are given as follows
From (33) we derive the relation between the soft gaugino and soft higgs masses to be
Furthermore, the leading order contribution of this relation is obtained by expanding Z and h in powers ofΣ,Σ
where the numerical coefficients ρ, γ are unknown constants. 13 A linear term in Z, ρ 1 (Σ +Σ) can be absorbed in ρ by a field redefinition of the form
One example where k can be estimated is using Naïve Dimensional Analysis (NDA) [48, 49] . NDA assumes that at the cutoff scale (Λ) all couplings, and their loop corrections, become order one in units of Λ, i.e. the theory becomes strongly coupled at energies near Λ. The corresponding ratio between gaugino and soft scalar masses in this case was computed in [10] and is completely determined in a d-dimensional theory in terms of Λ and the volume of the extra dimensions V d−4 . This relation is explicitly given by
. Λ is bounded from above by the Planck scale in d-dimensions, which is defined via
12 See [13] for examples of effective µ h terms after supersymmetry breaking in singlet extensions of the MSSM. 13 The quadratic terms (
give subleading contributions to the soft masses.
We calculate k replacing V = (2πR l ) d with R −1 l M GUT and 1.24M GUT Λ M P,d (the lower bound of Λ is determined by the absence of FCNC, see discussion below). For d = 5 it yields 0.3 k 0.8 (39) and thus provides the coefficient in (27) with the expected size. For d = 6 or larger the out coming k is smaller than the required values. Notice that k decreases with Λ, in particular, if Λ takes the value of the Planck mass in 5 dimensions k is too small to account for the necessary values. Let us mention that FCNC in these models are absent as long as the cutoff is sufficiently large. More precisely, dangerous terms are generated through loops in the extra dimensions and scale like ∝ e −ΛL with L the distance between the branes [46] , here L = 2πR. A suppression consistent with experimental bounds ( 4 · 10 −4 ) implies ΛL 7.8, see [26] . Thus, we must require a lower bound on Λ of Λ 1.24 R −1 . On the other hand, as stated above Λ is bounded from above by M P,d which, for V = (2πR l )
GeV so the window for Λ is quite constraint. Embedding the NMSSM into a spontaneously broken supergravity yields a gravitino mass m3
The relation between Λ and M P is model dependent, however, as long as Λ M P the soft terms that correspond to gravity mediated interactions are sub-leading and thus can be neglected. Moreover, the gravitino mass generically appears as the lightest supersymmetric particle (LSP) and is a good dark matter candidate [50] . For a study on gravitino dark matter in gaugino mediation see [51] . One can estimate m3 
Replacing M 0 as calculated in section 2.3 we find m3 2 10 − 100 GeV and thus the gravitino can be the LSP.
Conclusions
In this paper we investigated a special relation among the soft terms that explains the small hierarchy between the supersymmetry breaking scale and the electroweak scale. More precisely, we looked for a condition of the soft terms for which the parameters that trigger electroweak symmetry breaking are suppressed with respect to the supersymmetry breaking scale. We considered the NMSSM and, as boundary conditions at the GUT scale, vanishing soft terms except of gaugino masses and soft terms for the Higgs sector. This setup can be embedded in e.g. higher-dimensional orbifold GUTs where the singlet together with the quarks and leptons are confined to a four dimensional subspace (brane or orbifold fixed point) while the gauge fields and the Higgses propagate in the bulk. Moreover, assuming that supersymmetry breaking occurs at a spatially separated brane by a hidden field leads to the so called gaugino mediation and yields the soft terms at the GUT scale studied in this paper. From the requirement of naturalness explained above we obtained a specific relation between the soft gauginos and Higgs scalar masses.
In addition, we studied the phenomenology of these scenarios. The low energy spectrum depends on the value of the Yukawa coupling λ of the singlet. For λ O(10 −1 ) the singlet scalar and singlino are heavy O(TeV) while for lower values λ O(10 −4 ) the singlet becomes the lightest scalar and the singlino the LSP. The pseudoscalar singlet is O(100)GeV below λ O(10 −1 ) and reaches O(TeV) for larger values of λ. The gravitino mass is O(10)GeV and can be the LSP depending on the value of λ. These scenarios can also be interesting for dark matter searches.
Furthermore, we derived the soft terms for effective global supersymmetric theories in a model independent way. This class of theories can be considered as an intermediate step of the UV completion and provide the necessary framework in e.g. for gaugino mediated scenarios. We specifically considered the example of [10] where higher-dimensional GUTs provide the special relation between soft gaugino and soft scalar masses required to explain the little hierarchy. This example relies on naïve dimensional analysis arguments which allows to have explicit expressions for the couplings that determine the soft terms. In particular, these depend on the size of the extra dimensions and the cutoff scale and yield the required values for d = 5 and a cutoff below the Planck mass.
The superpotential is an holomorphic function of the chiral fields which is expanded as
The gauge kinetic function can depend on the hidden fields and defines the gauge couplings g −2 a (φ,φ) where a runs over different factors of the gauge group, i.e. G = a G a . The g a renormalize in field theory with an all order expression given by [52, 53] 
Here p < Λ is the renormalization scale and the numerical coefficients are given by T a (r) = Tr r (T 2 a ), T (G a ) = T a (adjoint) and b a = r n r T a (r) − 3T (G a ) where the summation is over representations r of the (observable) gauge group G. The first term corresponds to the tree level gauge couplings while the other are loop corrections.
The effective potential of the hidden fields, responsible for supersymmetry breaking, can be written as
Supersymmetry is spontaneously broken if F i = 0 which defines the scale of SUSY breaking via
Following [29] , we calculate the effective Lagrangian for the observable sector. In order to do so, we replace the hidden fields and their auxiliary partners by their VEVs. Keeping only the renormalizable couplings we obtain
where W eff denotes an effective superpotential defined as follows
From (47) we see that the first two terms correspond to a supersymmetric scalar potential while the last three terms are soft supersymmetry breaking terms. These soft terms depend on the original parameters of the Kähler function and the superpotential via
From (50) one learns that this framework does not guarantee positive soft scalar masses, their sign is model dependent. Another observation is that, as in supergravity, m IJ need not be universal, hence the appearance of flavor mixing is also a problem in the global case.
The kinetic term of the gauginos is given by
After canonically normalizing the kinetic term of gauginos the soft gaugino masses read 
